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Objective: to represent the dynamics of stress generation, 
accumulation and reduction in the nursing team at an oncology 
therapy center. Method: a mathematical simulation model of 
system dynamics was developed based on data collection in 
loco. The model served to test the impact of three policies 
aimed at reducing stress in the team, namely i) increase in 
the service load; ii) increase in the size of shift teams and iii) 
reduction of service hours per bed.  Results: the model showed 
that the policy of increasing the size of the team obtained the 
best results, with the absenteeism index stabilizing at 8%; 
staff at leave also stabilizing at 4-5 people per month, as well 
as accumulated stress reduced to baseline levels. Conclusion: 
measures to monitor physical and emotional demands, hiring 
staff, better technical training for so-called stressful activities, 
and a better distribution of tasks can be effective in reducing 
absenteeism rates and improving the quality of life of these 
workers.
Descriptors: Occupational Stress; Nursing Personnel; 
Absenteeism; Quality of Health Care; Patient Safety; 
Mathematical Model.
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Introduction
Health professionals have faced significant changes 
in work organization and work relationships, having 
to cope with stress to meet the demands of modern 
professional life(1). Work-related stress(2) occurs when 
the worker reacts to demands and pressures that do 
not match their skills and knowledge and that challenge 
their ability to cope with stressful situations.
There are several effects of prolonged stress, such 
as depression and absenteeism, which in addition to 
representing physical and mental fatigue are signs of 
an aggravation to physical and emotional health(1-3). In 
the hospital setting, the impact of occupational stress(4) 
in the performance of nursing professionals has been an 
important concern for managers because, in addition to 
affecting physical and mental health, it also affects their 
performance.
Due to the stress and the consequences that it can 
generate in the workplace, managers need to find ways 
to reduce it in teams and thereby improve the quality 
of care through reducing absenteeism(5). However, little 
is known about which managerial policies are more 
efficient and about the time needed to effectively reduce 
absenteeism caused by stress.
Thus, researchers of this study chose to apply a 
methodology derived from systemic thinking, which 
focuses on the analysis of problems in which technical, 
human, and organizational components interact through 
computer simulation known as system dynamics(6). 
System dynamics can help in the explicit representation 
of the interrelationship between stressors and their 
effect on absenteeism. It can also point the way to better 
policies aimed at reducing the physical and emotional 
load of the nursing staff.
The purpose of this article is to represent the 
dynamics of stress generation, accumulation and 
reduction in the nursing team at an oncology therapy 
center. For this purpose, a mathematical model is used, 
following the methodology of the system dynamics.
The choice of this group of workers for the 
development of this model was due to the heavy 
physical, mental and emotional workload to which they 
are exposed, reflecting a sample strongly susceptible 
to illness at work. Sleep problems(5), high levels of 
stress and exhaustion, and low job satisfaction are also 
common among nurses. Physical incapacity is not often 
the main reason for work leave, but it is presented as 
a preventive measure. Thus, the main contribution of 
this article is to provide a better understanding of the 
effectiveness of managerial policies aimed at reducing 
stress in nursing teams from the use of the model 
developed as a cost-effective test bench to evaluate the 
effectiveness of programs to improve quality of work or 
training sessions prior to implementation.
Method
The simulation model was developed following the 
methodological procedure of the system dynamics(6). 
System dynamics has been widely used to simulate 
problems in the areas of business and environmental 
management and energy planning, among others and 
more recently in several health problems(7-11).
The system dynamics methodology uses 
differential equations to represent the behavior of 
the variables of interest in the model(6), in which the 
main element is the so-called ‘stocks’. Stocks are the 
variables that define the state of the system and change 
their value by the influence of rates. For example, the 
number of workers (stock) increases as more workers 
are hired (entry rate) and decreases as workers are 
cut off (exit rate). Mathematically, a system dynamics 
model can be represented by equations of the type(6):
d
dt
X = f X,p( )   (1)
Where:
X = vector of ‘n’ stocks; dX/dt = the net change rate of 
the vector X; f = n-dimensional and usually non-linear 
function; and p = parameter vector
The model represents a group of nursing 
professionals who work in an oncology center at a public 
hospital, consisting of six nurses and twenty one nursing 
technicians. Their shifts are 12 hours of work with 60 
hours of rest. Each team consists of one nurse and four 
technicians. In order for the shifts to be complete, some 
professionals are obliged to reduce the rest period by 
performing up to 15 shifts, when the ideal number would 
be ten shifts per month.
The research was possible due to the collaboration 
of a group of twenty-seven nurses and nursing 
techniques from the oncology center, who helped in 
the construction of the model. Six “key informants” 
were chosen because of their exposure to the personal, 
psychosocial, and organizational conditions of the team. 
Each one is a member of service teams and their years 
of experience in the service range from 4 to 25.
To participate, all informants should have 
experience in nursing, work, and personal experiences 
that could represent the status quo of the team. First, all 
participants answered the validated Burnout Inventory 
questionnaire for Brazilian culture(12), which assesses 
workload and stress and the result revealed high rates.
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Thus, the six informants participated in three 
sessions, providing data and insights for constructing 
the model, each session lasting 60 to 120 minutes. 
One of the authors of this article facilitated discussions 
by elucidating the structure and process of stress 
generation, accumulation, and reduction at the study 
site, while translating the conversations into visual 
mapping of the model.
Some of the aspects discussed in the three sessions 
were: i) work routine; ii) complications that generated 
stress; iii) how to deal with the death of children 
(patients at the cancer center), loss and grief per se and 
iv) organizational issues such as overwork, lack of staff, 
and lack of fellowship.
Finally, after several critical discussions, a final 
structure of the model was generated and inserted in 
Stella Architect software (www.iseesystems.com).
The next step was to parameterize the model. For 
this, data were extracted from a research in the oncology 
center with nurses and nursing assistants. Based on 
these data, the model was adjusted to represent the 
baseline scenario.
The behavior of the baseline scenario was compared 
with the current situation of the oncology unit, and the 
ability of the model to reproduce the behavior observed 
by the team as well as the usual number of nurses on 
leave (approximately three) was verified. Finally, the 
model was used to test three policies for stress mitigation, 
according to previous research experiences(13): i) 
increase in the service load (that is, in the number of 
beds served per shift); ii) increase the size of shift teams 
and iii) reduction of service hours per bed.
The research was approved by the Ethics Research 
Committee under number 80845417.3.0000.0121, 
of July 5, 2018 and was conducted according to the 
guidelines for research with humans of the National 
Health Council and Code of Ethics and Research. 
All subjects agreed to participate in the study, were 
informed about the purpose and origin of the study and 
signed an Informed Consent Form (ICF), according to 
Resolution 466/2012. The analysis and specification of 
the risks are contained in the project and in the said ICF 
and the researchers recognize the risks of the research 
and commit to reimburse any damages caused. 
Results
Figure 1 represents the simplified structure of the 
model, portraying the accumulation of stress (rectangle) as 
the result of two feedback loops, one of increasing effect, 
the one of stress generation (red loop) and the other one 
of decreasing effect, of stress reduction (blue loop).
Ratio between beds served
per shift and beds that
must be served
Available work
hours per shift
Team in shift
Total staff
available
Leaves
Days off
(†)
(*)
Stress generation
Stress reduction
Stress
*The (+) symbol at the end of the arrow represents that the variables change in the same direction; †The (-) symbol at the end of the arrow represents 
that the variables change in the opposite direction
Figure 1 - Diagram of causal loops. 
Next, mathematical equations were formulated 
which, according to Figure 1, have an effect on 
accumulated stress. The formulated equations (to be 
presented in the Results) are the product of simple 
algebraic operations such as addition, subtraction, 
division and product. In other words, equations 2 to 10 
were deduced by the authors for the explanation of the 
phenomena observed in them. 
Thus, the accumulated stress  is the difference 
between the stress generated in period t, γt
e
 and the 
stress dissipated in the same period δt
e, represented 
in the language of system dynamics by the following 
equation:
d
dt
εt = γt
e − δt
e   (2)
www.eerp.usp.br/rlae
4 Rev. Latino-Am. Enfermagem 2019;27:e3156.
The stress generation γt
e
 is defined as the ratio 
between the number of beds to be served βt
e  (the 
optimal rate of care performed scaled with teams of five 
nurses per shift) and the number of beds served per 
shift αt
e  (i.e., the actual rate of care performed):
γt
e =
βt
e
αt
e   (3)
In other words, when the actual care capacity αt
e  
is less than the scaled capacity βt
e, the stress would 
accumulate above what it would have if the actual 
capacity met the demand completely.
The stress reduction δt
e  responds proportionally to 
the accumulated stress εt and inversely to the necessary 
shifts to dissipate stress, the constant τ, according to 
previous research(13):
δt
e =
εt
τ
  (4)
The accumulated stress εt contributes to the increase 
in the absenteeism rate  – in addition to other factors κ1 – 
redreducing the total available team ρt
d , and therefore 
compromising the formation of teams in shifts ρt
p, as shown 
by the following equations, where  κ1, κ2, κ3 are constants:
φt
a = εt +κ1   (5)
d
dt
ρt
d = σ t
d − φt
a   (6)
d
dt
ρt
p = ρt
d ×κ2( ) − ρtp ×κ3( )   (7)
The constraint on the formation of shift teams, in 
turn, reduces the available working hours per shift ht
d
and this, in turn, reduced the number of beds served per 
shift αt
e , where κ4 is a constant and ht
l  is a nonlinear 
function of accumulated stress :
ht
d = ρt
p ×κ4   (8)
αt
e =
ht
d
ht
l   (9)
ht
l = f εt( )   (10)
In summary, Figure 1 shows that when the reduction 
mechanism works properly, the system remains balanced. 
However, when the reduction mechanism is not fully 
effective or when stress is generated at a higher rate, the 
accumulated stress tends to grow, leading to more work 
leaves and, therefore, increasing the rate of absenteeism 
and illness in the team.
Figure 2 shows the result of the baseline scenario. 
The baseline scenario estimates an absenteeism rate 
of approximately 12%, five nurses on leave, 30 nurses 
in the total available staff, and an accumulated stress 
rate of 0.4 over the 50-shift period. In the baseline 
scenario, stress is not dissipated, remaining at a value 
other than zero, that is, representing a constant stress 
load. Also, the 12% absenteeism index is well above 
the 4% reference value identified in the literature, 
which means that at this level of stress the team will 
tend to suffer more in the long term than the average 
of the health sector.
Once the model was explained and the baseline 
scenario was presented, some scenarios were simulated 
in order to verify the impact on the team’s stress and 
absenteeism. The first set of scenarios establishes 
increases in the number of care performed by the 
oncology unit, that is, the effect of an increase in care 
performed is simulated, considering that the team 
remains fixed to five nurses per shift. The increments 
are 5% and 10%, regarding the number of beds that 
need care and start on shift 10. Figure 3 presents the 
results.
The results of Figure 3 show that, as shifts occur 
and there is an increase in workload, there is an increase 
in the number of staff on leave and in absenteeism, 
resulting in decreased teams and accumulated stress. 
This collapse behavior is more evident in the scenario of 
a 10% increase in the rate of care perfomed, leading to 
a 30% absenteeism index and a similar reduction of the 
total available staff. 
The next set of scenarios tries to present the impact 
of the increase of one more nurse to the shift team, from 
the 10th shift, again considering the demand increases 
of 5% and 10%. Figure 4 presents the results of the 
second set of scenarios.
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Figure 2 - Baseline scenario reproducing the current behavior of the oncology unit
Figure 3 – Increased workload scenarios
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With a policy of increasing teams of 27 individuals 
who attend shifts, which should be composed of 30 to 36 
professionals, the teams will have one more component 
and the service will be milder. With a composition of 36 
effective professionals, nurses and technicians will not 
have to cover absences or leaves due to absenteeism. 
In this way, the time spent in care will be better divided, 
thus avoiding the physical and emotional overload 
of the workers involved. Thus, according to Figure 4, 
even with increases in the rate of care performed, the 
increase of the team leads to a considerable reduction 
of stress, practically dissipating it completely in the 
50-shift period, in the case of a 5% increase. In parallel, 
the absenteeism index - for this same scenario of 5% 
- reduces to a value close to the average of the sector, 
approximately 5%. 
Lastly, the last set of scenarios tests the impacts of 
a policy of reduction of hours of care performed per bed, 
relative to the measurement of absenteeism in the unit, 
maintaining the size of the team in five nurses. In other 
words, from the follow-up of the absenteeism index, 
the number of hours of service per bed is reduced by 
20% (that is, from 11 hours per bed per shift to 8.8 
hours per bed per shift). Figure 5 presents the results 
of this scenario for the same 5% and 10% increases in 
workload.
As can be seen in Figure 5, even with considerable 
increases in the demand (10%), the absenteeism rate 
stabilizes at approximately 5%. The staff on leave 
also stabilizes in two people per shift, as well as the 
accumulated stress is almost completely dissipated. This 
scenario presents limitations, since the service provided 
depends on the evolution of each case. To the extent 
that the professional manages the time spent in the 
consultations, the better will be his/her efficiency to face 
the workload.
Figure 4 - Increased team scenarios
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Discussion
This study presents the dynamics of stress 
generation, accumulation and reduction in the nursing 
team of an oncology sector and the absenteeism using 
a system dynamics model. The model used information 
and insights resulting from dialogues with some 
professionals in this sector. 
It consisted of multiple feedback cycles containing 
a diverse range of components, including the number of 
team members, the effect of work leaves, the effect of 
stress on teams, the workload, the patient care and the 
rest hours.
The model offers data that allows the manager 
to control the demands of the work and to follow the 
evolution of stress among these professionals. In 
addition, it is possible to predict trends for future scenarios 
under various scenarios(14), such as the situation of US 
military personnel with post-traumatic stress disorder 
and a possible aggravation of this situation due to the 
country’s involvement in new conflicts.
One of the key values of systems models is that 
they show how a set of changes affects many aspects 
of a complex structure(13). The creation of mathematical 
models represents the productive chain and favors 
to diagnose and to monitor problematic points in its 
structure using computational simulations, employing 
an easy-to-understand representation.
A unique perspective is offered to researchers 
and practitioners to view stress in the workplace as a 
dynamic process(7). Multiple cycles of recursive feedback 
are made available for orientation and development of 
policies and programs within complex organizational 
contexts.
The demands presented in the model portray real 
situations of professionals that coexist with stressors 
and address issues of daily impact and organizational 
conditions. Improvement of physical and mental 
conditions and reduction of stress can be achieved by 
encouraging positive relationships in the workplace, 
motivation of employees through appropriate working 
conditions, positive motivation by the bosses, and 
objective evaluation of work performance(15).
Lack of interest in addressing stress at work by 
both the employer and the employee can compromise 
the health and performance of the professional, which 
can impact on a variety of physiological, psychological 
and behavioral consequences. Organizations can focus 
Figure 5 - Scenarios of the policy of reduction of hours of service per bed
www.eerp.usp.br/rlae
8 Rev. Latino-Am. Enfermagem 2019;27:e3156.
on building good levels of employee performance if these 
effects are addressed, thus promoting the development 
of a better society as a whole(16).
It is up to the organizations to adopt management 
policies aimed at improving the conditions of the health 
sector(17), because at the moment they conclude that it 
was in the work that the suffering and the wear and 
tear were generated, the subject deserves attention 
of the management devices. Meetings with teams are 
important for planning activities that seek the valuation 
of different knowledge with emphasis on the experiences 
of professionals in order to maintain the workers’ health.
Identifying and monitoring workplace problems 
using systems dynamics models can provide greater 
safety to the manager and thereby better monitoring 
of team work. In addition, a person working in a better 
work environment is more likely not to be stressed 
and not to be absent from work compared to a person 
working in a physically exhausting and psychologically 
depressing environment(18).
Health and wellness management should begin 
with changing attitudes; the promotion of basic 
psychological satisfaction (i.e., autonomy, relationship 
and competence), well-being and health can avoid 
negative consequences for employees and organizations 
and can maximize organizational performance(19). In 
addition, interpersonal relationships, dialogue(20), and 
the meeting of the physical and emotional demands of 
the professionals are factors considered important to 
improve the quality of life at work.
Another important factor is the fact that patient 
satisfaction(5) is linked to staff absenteeism and, to 
increase patient satisfaction, managers need to find 
a way to reduce staff absenteeism in order to avoid 
burnout and improve the atmosphere in the workplace.
 The model, with its dynamics, proposes changes 
to improve team support, psychosocial aspects, mutual 
collaboration in the execution of tasks, and work and 
family balance. Actions that seek to mediate relationship 
problems in teams are important(21), because stress, 
disagreement and horizontal violence are common in 
workplaces.
In addition, oncological treatment involves work 
overload, lack of equipment, long and aggressive 
treatments, side effects, feelings of despair and 
panic of patients and death(22), thus demanding more 
involvement, knowledge and emotional balance.
In a long-term perspective, it will be interesting to 
further explore the issues related to human interrelated 
factors to better understand the complexities of human 
behavior for different stress situations. The application 
of the model in other environments and a sample with 
a larger “n” of participants could enrich the quality of 
the model.
The adoption of a model with more elements and 
greater relations increases the validation in a significant 
way. The scientific literature on management and 
psychology does not always agree on how and to what 
extent variables influence each other, and longitudinal 
empirical studies are still lacking. Despite the barriers 
mentioned, there is a sign that the development of 
computer simulation tools offers considerable potential 
for the management of health services.
Specially, the results of this study may contribute to 
nursing science in designing reform initiatives related to 
staff management, work overload, stress management 
among nurses, and to reduce the negative consequences 
of stress in the quality of life at work, in the provision of 
service and in the costs.
Conclusion
The presented system dynamics model is able 
to represent the complex mechanisms of feedback 
involving the mental processes of workers at an 
oncology nursing unit. The dynamic representation of 
stress generation, accumulation and reduction, as well 
as the effect on absenteeism in the nursing team meets 
the required requirements and the relation of stocks 
and flows responds in a coherent way to the changes 
proposed in the simulations.
The model provides the manager with a tool 
to dynamically monitor the demands of the sector, 
presenting the current situation and simulating future 
situations, such as the effects on staff reduction and 
hiring, control of slack, the distribution of tasks in an 
egalitarian way and the variations in stress levels 
according to their decisions.
Given the complexity of the nursing service and 
despite the limitations, it is expected that the present 
study will provide another alternative for nursing 
managers in coping with stress, absenteeism, and 
improving the quality of life at work.
Finally, additional research should be encouraged 
by applying the systems dynamics methodology to study 
stress and consequences in the work environment.
www.eerp.usp.br/rlae
9Santana JLG, Uriona-Maldonado M, Gontijo LA.
References
1. ILO. Workplace stress: A collective challenge: 
International Labor Organization [Internet].  Geneva: ILO 
Cataloguing; 2016 Apr.  [cited May 30, 2018]. Available 
from: http://www.ilo.org/wcmsp5/groups/public/---ed_
protect/---protrav/---safework/documents/publication/
wcms_466547.pdf
2. Leka S, Griffiths A, Cox T. Work organisation and 
stress: Systematic problem approaches for employers, 
managers and trade union representatives: World 
Health Organization. [Internet]. 3th ed. Nottinghan: 
WHO Library; 2003. [cited May 1, 2018]. Available from: 
http://www.who.int/iris/handle/10665/42625
3. Hegney DG, Graigie M, Hemsworth D, Moisson RO. 
Aoun, S. Francis, K. Drury, V. Compassion satisfaction, 
compassion fatigue, anxiety, depression and stress in 
registered nurses in Australia: study 1 results. J Nurs 
Manag. 2014 May; 22(4):506-18. doi: https://www.
ncbi.nlm.nih.gov/pubmed/24175955
4. Rajabi B, Hashtchin TA,  Hatami M. . A Comparative 
Study of Job Performance, Occupational Stress and 
General Health in Nurses of Psychiatric and Emergency 
Department. Annals Med Health Sci Res. [Internet]. 2018 
May/June. [cited Jan 8, 2019]; 8: 198-203. Available 
from: https://www.amhsr.org/author/tahmores-aghajani-
hashtchin-7004.
5. Duclay E, Hardouin JB, Sébille V, Anthoine E, Moret L. 
Exploring the impact of staff absenteeism on patient 
satisfaction using routine databases in a university 
hospital. J Nurs Manag. 2015;23(7):833-41. doi: http://
dx.doi.org/10.1111/jonm.12219
6. Ghaffarzadegan N, Xu R. Late retirement, early 
careers, and the aging of U.S. science and engineering 
professors.  PLoS ONE. 2018;13(12):e0208411. doi: 
https://doi.org/10.1371/journal.pone.0208411
7. Jetha A, Kernan L, Kurowski A. Conceptualizing 
the dynamics of workplace stress: a systems-
based study of nursing aides. BMC Health Serv Res. 
2017;17(1):12.1-11. doi: http://dx.doi.org/10.1186/
s12913-016-1955-8
8. Jetha A, Pransky G, Fish J, Hettinger LJ. Return-to-
Work Within a Complex and Dynamic Organizational Work 
Disability System. J Occup Rehabil. 2016;26(3):276-85. 
doi: http://dx.doi.org/10.1007/s10926-015-9613-2
9. Lyons GJ, Duggan J. System dynamics modelling 
to support policy analysis for sustainable health 
care. J Simul. 2015;9(2):129-39. doi: http://dx.doi.
org/10.1057/jos.2014.15
10. Mahamoud A, Roche B, Homer J. Modelling the social 
determinants of health and simulating short-term and 
long-term intervention impacts for the city of Toronto, 
Canada. Soc Sci Med. 2013;93:247-55. doi: http://
dx.doi.org/10.1016/j.socscimed.2012.06.036
11. Atkinson JM, Wells R, Page A, Dominello A, 
Haines M, Wilson A. Applications of system dynamics 
modelling to support health policy. Public Health Res 
Pract. 2015;25(3):e2531531. doi: http:// dx.doi.
org/10.17061/phrp2531531
12. Tamayo MR. (1997). Relação entre a síndrome de 
burnout e os valores organizacionais no pessoal de 
enfermagem de dois hospitais públicos. Dissertação 
de Mestrado, Instituto de Psicologia, Universidade 
de Brasília, 1997, DF. http://www.scielo.br/scielo.
php?script=sci_nlinks&ref=000171&pid=S0102-
7972200900030001900034&lng=en
13. Ghaffarzadegan N, Larson RC, Fingerhut H, Jalali MS, 
Ebrahimvandi A, Quaadgras A, et al. Model-Based Policy 
Analysis to Mitigate Post-Traumatic Stress Disorder. In: 
Gil-Garcia JR, Pardo TA, Luna-Reyes LF, editors. Policy 
Analytics, Modelling, and Informatics: Innovative Tools 
for Solving Complex Social Problems [Internet].. Cham: 
Springer International Publishing; 2016 Jun. [cited 
Jan 8, 2019]; 387-406. Available from: http://hdl.
handle.net/1721.1/102662
14. Ghaffarzadegan N, Ebrahimvandi A, Jalali MS. 
A Dynamic Model of Post-Traumatic Stress Disorder 
for Military Personnel and Veterans. PLoS One. 
2016;11(10):e0161405.  doi: http://doi.org/10.1371/
journal.pone.0161405
15. Nekoranec J, Kmosena M. Stress in the workplace – 
sources, effects and coping strategies. Review of the Air 
Force Academy. [Internet]. 2015. [cited Jan 8, 2019]; 
1(28):163-70. Available from: http://www.afahc.ro/ro/
revista/2015_1/163.pdf
16. Ahmad AC, Hussain A, Saleem MQ, Quresh MAM, 
Mufti NA. Workplace Stress: A Critical Insight of Causes, 
Effects and Interventions. [Internet].  Technical Journal, 
University of Engineering and Technology (UET); 2015. 
[cited Jan 8, 2019]; 20(SI):45-55. Available from: 
https://pdfs.semanticscholar.org/4552/df3dc0a937dae
2f2aa5e28d30561bae60e88.pdf
17. Santos RAdaM, Nunes MC. Resilience and death: 
the nursing professional in the care of children and 
adolescents with life-limiting illnesses. Cien Saude Colet. 
2014;19(12):4869-78. doi: https://doi.org/10.1590/1413-
812320141912.18862013
www.eerp.usp.br/rlae
10 Rev. Latino-Am. Enfermagem 2019;27:e3156.
Received: Jul 18th 2018
Accepted: Feb 17th 2019
Copyright © 2019 Revista Latino-Americana de Enfermagem
This is an Open Access article distributed under the terms of the 
Creative Commons (CC BY).
This license lets others distribute, remix, tweak, and build upon 
your work, even commercially, as long as they credit you for the 
original creation. This is the most accommodating of licenses 
offered. Recommended for maximum dissemination and use of 
licensed materials.
Corresponding author:
Mauricio Uriona Maldonado
E-mail: m.uriona@ufsc.br
 https://orcid.org/0000-0002-1174-4828
18. Mudaly P, Nkosi ZZ. Factors influencing nurse 
absenteeism in a general hospital in Durban, South 
Africa. J Nurs Manag. 2015;23(5):623-31. doi: https://
doi: 10.1111/jonm.12189
19. Baya DG. Casademunt AML. A self-determination 
theory approach to health and well-beingin the workplace: 
Results from the sixth European working conditions 
survey in Spain. J Appl Soc Psychol. 2018;48:269–83. 
doi:  https://doi.org/10.1111/jasp.12511
20. Kurcgant P, Passos AR, Oliveira JMLd, Pereira IM, 
Costa TF. Absenteeism of nursing staff: decisions 
and actions of nurse managers. Rev Esc Enferm USP. 
2015;49(spe2):35-41. doi: https://dx.doi.org/10.1590/
S0080-623420150000800005
21. Kalter M. Bollen K, Euwema M. The Long Term 
Effectiveness of Mediating Workplace Conflicts. 
Negotiation J. 2018:34(3): 243-65. doi: https://doi.
org/10.1111/nejo.12227
22. Gomes SFS, Santos MMMCC, Carolino ETMA. 
Psycho-social risks at work: stress and coping strategies 
in oncology nurses. Rev. Latino-Am. Enfermagem. 2013 
Nov;21(6):1282-9. doi: https://doi: 10.1590/0104-
1169.2742.2365
